Photo-induced surface grafting of phosphorylcholine containing copolymers onto mesoporous silica nanoparticles for controlled drug delivery.
Surface modification of mesoporous silica nanoparticles (MSNs) with functional polymers has become one of the most interest topics over the last decade. Among various surface modification strategies, surface-initiated atom transfer radical polymerization (ATRP) has been regarded as one of the most effective methods. However, the typical ATRP strategy is relied on the transition metal ions and their organic ligands as the polymerization catalyst systems. In this work, a novel surface-initiated ATRP method was established for surface functionalization of MSNs using 10-Phenylphenothiazine (PTH) as the catalyst, 2-methacryloyloxyethyl phosphorylcholine (MPC) and itaconic acid (IA) as the monomers. We demonstrated that photo-induced ATRP is very effective for preparation of polymer functionalized MSNs (MSNs-NH2-poly(IA-co-MPC)). More importantly, MSNs-NH2-poly(IA-co-MPC) displayed well water dispersity, low cytotoxicity, high loading capability and controlled release behavior towards cisplatin. Furthermore, the method based on photo-induced surface-initiated ATRP could effectively overcome the drawbacks of conventional ATRP, which may involve in the residue of transition metal ions, high polymerization temperature, long polymerization term and complex experimental procedure. Therefore, this strategy described above is of great interest for fabrication of multifunctional polymer composites for various applications.